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DETAILED ACTION 

Response to Amendment 

1 . Claims 1 , 23-37, and 59 were amended by the applicant. 

2. Claims 44-45, and 68 were canceled by the applicant. 

3. Claims 73-74 are new claims added by the applicant. 

Response to Arguments 

1 . Applicant's arguments filed 1 1/19/2007 have been fully considered but they are 
not all persuasive. Please see the claim rejections below. 

Allowable Subject Matter 

1 . Claims 1 -22, 41 -43, 46-58, and 73-74 are allowed. 

2. The following is a statement of reasons for the indication of allowable subject matter: 
"A force provider comprising: a provider housing that defines a piston chamber, the 
provider housing including a first beam aperture, a first cylinder aperture that is in fluid 
communication with a fluid at a first pressure and a spaced apart second cylinder 
aperture that is in fluid communication with a fluid that is approximately at the first 
pressure; and a piston assembly including a piston positioned in the piston chamber, 
and a first beam extending through the first beam aperture, the piston including a first 
piston side and a second piston side, the first beam being secured to the first piston 
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side, the piston moving relative to the provider housing along a piston path, wherein at a 
first piston region of the piston path, the piston is positioned between the first beam 
aperture and the first cylinder aperture and the second piston side is closer than the first 
piston side to the first cylinder aperture and the second cylinder aperture, and wherein 
at a second piston region of the piston path, the piston is positioned between the 
cylinder apertures." 

And also: "A force provider comprising: a provider housing that defines a piston 
chamber; and a piston assembly including a piston and a first intermediate piston 
positioned within the piston chamber, the piston moving relative to the provider housing 
along a piston path that includes a first piston region and a second piston region, 
wherein the first intermediate piston moves concurrently with the piston when the piston 
is positioned in at least a portion of the first piston region and wherein the piston moves 
independently of the first intermediate piston when the piston is positioned in the second 
piston region so as to change the distance between the piston and the first intermediate 
piston." 

And also: "A force provider comprising: a provider housing that defines a piston 
chamber; and a piston assembly including a piston and a first intermediate piston 
positioned within the piston chamber, a first bar that is secured to the piston, the first bar 
extending through the first intermediate piston and through the provider housing, and a 
first intermediate bar that is secured to the first intermediate piston, the first intermediate 
bar extending through the provider housing, the piston moving relative to the provider 
housing along a piston path that includes a first piston region and a second piston 
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region, wherein the first intermediate piston moves concurrently with the piston when 
the piston is positioned in at least a portion of the first piston region and wherein the 
piston moves relative to the first intermediate piston when the piston is positioned in the 
second piston region." 

The "force provider" configuration was not found in a prior art search. The 
search failed to show or suggest the prior use of: "A force provider comprising: a 
provider housing that defines a piston chamber, the provider housing including a first 
beam aperture, a first cylinder aperture that is in fluid communication with a fluid at a 
first pressure and a spaced apart second cylinder aperture that is in fluid communication 
with a fluid that is approximately at the first pressure; and a piston assembly including a 
piston positioned in the piston chamber, and a first beam extending through the first 
beam aperture, the piston including a first piston side and a second piston side, the first 
beam being secured to the first piston side, the piston moving relative to the provider 
housing along a piston path, wherein at a first piston region of the piston path, the piston 
is positioned between the first beam aperture and the first cylinder aperture and the 
second piston side is closer than the first piston side to the first cylinder aperture and 
the second cylinder aperture, and wherein at a second piston region of the piston path, 
the piston is positioned between the cylinder apertures." 

Or: "A force provider comprising: a provider housing that defines a piston 
chamber; and a piston assembly including a piston and a first intermediate piston 
positioned within the piston chamber, the piston moving relative to the provider housing 
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along a piston path that includes a first piston region and a second piston region, 
wherein the first intermediate piston moves concurrently with the piston when the piston 
is positioned in at least a portion of the first piston region and wherein the piston moves 
independently of the first intermediate piston when the piston is positioned in the second 
piston region so as to change the distance between the piston and the first intermediate 
piston." 

Or: "A force provider comprising: a provider housing that defines a piston 
chamber; and a piston assembly including a piston and a first intermediate piston 
positioned within the piston chamber, a first bar that is secured to the piston, the first bar 
extending through the first intermediate piston and through the provider housing, and a 
first intermediate bar that is secured to the first intermediate piston, the first intermediate 
bar extending through the provider housing, the piston moving relative to the provider 
housing along a piston path that includes a first piston region and a second piston 
region, wherein the first intermediate piston moves concurrently with the piston when 
the piston is positioned in at least a portion of the first piston region and wherein the 
piston moves relative to the first intermediate piston when the piston is positioned in the 
second piston region." 

2. Dependent claims 2-22 are allowable due to dependency upon allowable 
independent claim 1 . 

3. Dependent claims 42-43 and 46-58 are allowable due to dependency upon 
allowable independent claim 42. 
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4. Dependent claim 74 is allowable due to dependency upon allowable independent 
claim 73. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claims 23-24, 37-40, and 59-60, and 71-72 are rejected under 35U.S.C. 102(b) 
as being anticipated by Yuan et al. (US 6,987,558). 

Regarding applicant's claim 23, Yuan (figure 4) discloses: A combination 
comprising: a mover that moves a stage along a stage path that includes a first stage 
region and a second stage region; and a force provider assembly including (column 5, 
lines 18-20) (column 5, lines 24-33) a pneumatic (column 5, lines 14-1 7) force provider 
coupled to the stage (201 ), the force provider providing an acceleration/deceleration 
force on the stage when the stage is in the first stage region and approximately no force 
on the stage when the stage is in the second stage region (column 5, lines 20-24); 
(Note: 204 provides an acceleration/deceleration force on the stage against the force of 
gravity). 
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Regarding applicant's claim 24, Yuan discloses: the stage path includes a third 
stage region and the force provider provides an acceleration/deceleration force on the 
stage when the stage is in the third stage region (column 5, lines 20-24). 

Regarding applicant's claim 37, Yuan (figure 1) discloses: a stage assembly (66) 
for moving a device (68), the stage assembly comprising: a stage that retains the 
device; and (column 5, lines 24-33) a combination of claim 23 coupled to the stage 
(column 5, lines 18-20). 

Regarding applicant's claim 38, Yuan discloses: an exposure apparatus (21) 
including the stage assembly (100). 

Regarding applicant's claim 39, Yuan discloses: an object (68) on which an 
image has been formed by the exposure apparatus (21 ). 

Regarding applicant's claim 40, Yuan discloses: a semiconductor wafer (68) on 
which an image has been formed by the exposure apparatus (21). 

Regarding applicant's claim 59, Yuan discloses: a method for accelerating and 
decelerating a stage (abstract), the method comprising the steps of: coupling a mover to 
the stage that moves the stage along a stage path that includes a first stage region and 
a second stage region; and coupling a pneumatic force provider (column 5, lines 13-17) 
to the stage (201), the force provider providing an acceleration/deceleration force on the 
stage along the stage path when the stage is in the first stage region and approximately 
no force on the stage when the stage is in the second stage region (column 4, lines 38- 
48). 
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Regarding applicant's claim 60, Yuan discloses: a method wherein the stage 
path includes a third stage region and the force provider provides an 
acceleration/deceleration force on the stage when the stage is in the third stage region 
(column 4, lines 38-48). 

Regarding applicant's claim 71 , Yuan discloses: a method for making an 
exposure apparatus (21) comprising the steps of providing an illumination source (84), 
providing a stage (201), and accelerating and decelerating the stage (abstract). 

Regarding applicant's claim 72, Yuan discloses: a method of making a wafer (68) 
including the steps of providing a substrate (column 12, lines 1 1-27) and forming an 
image on the substrate with the exposure apparatus (21). 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



3. Claims 25-36, 53-58, 61-67, and 69-70 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Skoyles (US 3,389,939) and in light of Yuan et al. (US 
6,987,558). 
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Regarding applicant's claim 25, Yuan discloses the combination/ force provider 
assembly elements of claim 23, that claim 25 depends upon, see above. 

However, Yuan lacks: the force provider comprises (i) a provider housing that defines 
a piston chamber, the provider housing including a first beam aperture, a first cylinder 
aperture that is in fluid communication with a fluid at a first pressure and a spaced apart 
second cylinder aperture that is in fluid communication with a fluid at approximately the 
first pressure; and (ii) a piston assembly including a piston positioned in the piston 
chamber, and a first beam extending through the first beam aperture, the piston 
including a first piston side and a second piston side, the first beam being secured to 
the first piston side, the piston moving relative to the provider housing along a piston 
path, wherein at a first piston region of the piston path, the piston is positioned between 
the first beam aperture and the first cylinder aperture and at a second piston region of 
the piston path, the piston is positioned between the cylinder apertures. 

Yet Skoyles (figure 3) discloses: a force provider comprising: a provider housing 
that defines a piston chamber (15), the provider housing including a first beam aperture 
(31 into 15), a first cylinder aperture (bottom cylinder aperture) that is in fluid 
communication with a fluid at a first pressure and a spaced apart second cylinder 
aperture (upper aperture) that is in fluid communication with a fluid that is approximately 
at the first pressure; and a piston assembly including a piston (30) positioned in the 
piston chamber, and a first beam (31) extending through the first beam aperture, the 
piston including a first piston side and a second piston side, the first beam being 



Application/Control Number: 10/770,873 Page 10 

Art Unit: 2881 

secured to the first piston side, the piston moving relative to the provider housing along 
a piston path, wherein at a first piston region of the piston path, the piston is positioned 
between the first beam aperture and the first cylinder aperture and at a second piston 
region of the piston path, the piston is positioned between the cylinder apertures. 

Regarding applicant's claim 26, Skoyles (figure 5) discloses: wherein the provider 
housing includes a second beam aperture (left side of piston, 30), the piston assembly 
includes a second beam (mirror image beam of 31 , on left side) extending through the 
second beam aperture, the second beam being secured to the second piston side. 

Regarding applicant's claim 27, Skoyles (figure 16) discloses: wherein at the first 
piston region (right side of 30), the pressure of the fluid on the first piston side is greater 
than the pressure of the fluid on the second piston side (left side of 30); (when system is 
not in equilibrium either the left or right side can have greater or lesser pressure; see 
also column 3, lines 74 to column 4, line 2). 

Regarding applicant's claim 28, Skoyles (figure 3) discloses: at the second piston 
region (right side of 30), the pressure of the fluid on the first piston side (right side of 
30), is approximately equal to the pressure of the fluid on the second piston side (left 
side of 30), (when system is in equilibrium the left and right side have approximately 
equal pressure; see also column 3, lines 74 to column 4, line 2). 

Regarding applicant's claim 29, Skoyles (figure 5) discloses: wherein at a third 
piston region of the piston path, the pressure of the fluid on the second piston side (right 
side of 30) is greater than the pressure of the fluid on the first piston side (when system 
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is not in equilibrium either the left or right side can have greater or lesser pressure; see 
also column 3, lines 74 to column 4, line 2). 

Regarding applicant's claim 30, Skoyles (figure 5) discloses: wherein in the third 
piston region, the piston (30) is positioned between the second cylinder aperture (top 
aperture in cylinder, 10) and a second beam aperture (left beam's aperture) in the 
provider housing. 

Regarding applicant's claim 31 , Skoyles (figure 3) discloses: a wail gap exists 
between the piston and the provider housing (note gap between 30 and 15) so that the 
piston moves easily relative to the provider housing. 

Regarding applicant's claim 32, Skoyles (figure 10) discloses: a fluid source (66) 
that directs a fluid into the piston chamber near the first piston region (top). 

Regarding applicant's claim 33, Skoyles (figure 10) discloses: the amount of fluid 
directed into the piston chamber by the fluid source (66) is approximately equal to the 
amount of fluid that escapes between the piston and the provider housing and between 
the first beam and the provider housing (column 10, lines 12-24). 

Regarding applicant's claim 34, Skoyles (figure 10) discloses: the fluid source 
(66) directs fluid into the piston chamber so that the pressure on the first piston side 
does not decrease when the piston is moving in a first direction in the first piston region 
(column 10, lines 25-34). 

Regarding applicant's claim 35, Skoyles (figure 6) discloses: an intermediate 
piston (39) positioned within the piston chamber (41, 15), the intermediate piston 
moving concurrently with the piston when the piston (30) is positioned in the first piston 
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region and wherein the piston moves relative to the intermediate piston when the piston 
is positioned in the second piston region. 

Regarding applicant's claim 36, Skoyles (figure 7) discloses: the piston (50) is not 
fixedly coupled to the intermediate piston (48). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the force provider assembly elements of Yuan with the 
pressure regions, fluid flow, and piston configuration elements as taught by Skoyles to 
transfer force from the force provider to the object to be moved, the stage assembly, for 
finite position control of the stage assembly and wafer/ object carried by the stage. 

Regarding applicant's claim 61 , Yuan discloses the elements of claim 59 that 
claim 61 depends upon, see above. 

However, Yuan lacks The method of claim 59 wherein the step of coupling includes 
the step of providing a force provider that comprises (i) a provider housing that defines a 
piston chamber, the provider housing including a first beam aperture, a first cylinder 
aperture that is in fluid communication with a fluid at a first pressure and a spaced apart 
second cylinder aperture that is in fluid communication with a fluid at approximately the 
first pressure; and (ii) a piston assembly including a piston positioned in the piston 
chamber, and a first beam extending through the first beam aperture, the piston 
including a first piston side and a second piston side, the first beam being secured to 
the first piston side, the piston moving relative to the provider housing along a piston 
path, wherein at a first piston region of the piston path, the piston is positioned between 
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the first beam aperture and the first cylinder aperture and at a second piston region of 
the piston path, the piston is positioned between the cylinder apertures. 

Skoyles, (figure 5) teaches: The method of claim 59 wherein the step of coupling 
includes the step of providing a force provider (31 ) that comprises (i) a provider housing 
that defines a piston chamber, the provider housing including a first beam aperture (31 
into the piston chamber), a first cylinder aperture (lower right aperture) that is in fluid 
communication with a fluid (20) at a first pressure and a spaced apart second cylinder 
aperture (upper left aperture) that is in fluid communication with a fluid at approximately 
the first pressure; and (ii) a piston assembly including a piston (30) positioned in the 
piston chamber, and a first beam (31) extending through the first beam aperture, the 
piston including a first piston side and a second piston side, the first beam being 
secured to the first piston side, the piston moving relative to the provider housing along 
a piston path, wherein at a first piston region of the piston path, the piston is positioned 
between the first beam aperture and the first cylinder aperture and at a second piston 
region of the piston path, the piston is positioned between the cylinder apertures. 

Regarding applicant's claim 62, Yuan discloses the elements of claim 59 that 
claim 62 depends upon, see above. 

However, Yuan lacks: a method wherein the step of coupling includes the step of 
providing a force provider that comprises (i) a provider housing that defines a piston 
chamber, the provider housing including a first beam aperture, a second beam aperture, 
a first cylinder aperture that is in fluid communication with a fluid at a first pressure and 
a spaced apart second cylinder aperture that is in fluid communication with a fluid at 
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approximately the first pressure; and (ii) a piston assembly including a piston positioned 
in the piston chamber, a first beam extending through the first beam aperture and a 
second beam extending through the second beam aperture, the piston including a first 
piston side and a second piston side, the first beam being secured to the first piston 
side and the second beam being secured to second piston side, the piston moving 
relative to the provider housing along a piston path, wherein at a first piston region of 
the piston path, the piston is positioned between the first beam aperture and the first 
cylinder aperture and at a second piston region of the piston path, the piston is 
positioned between the cylinder apertures. 

Skoyles, (figure 5) teaches: a method wherein the step of coupling includes the 
step of providing a force provider (31 ) that comprises (i) a provider housing that defines 
a piston chamber, the provider housing including a first beam aperture (right side), a 
second beam aperture (left side), a first cylinder aperture (lower right) that is in fluid 
communication with a fluid (20) at a first pressure and a spaced apart second cylinder 
aperture (upper left) that is in fluid communication with a fluid at approximately the first 
pressure; and (ii) a piston assembly including a piston (30) positioned in the piston 
chamber, a first beam (31 right) extending through the first beam aperture and a second 
beam (31 left) extending through the second beam aperture, the piston including a first 
piston side and a second piston side, the first beam being secured to the first piston 
side and the second beam being secured to second piston side, the piston moving 
relative to the provider housing along a piston path, wherein at a first piston region of 
the piston path, the piston is positioned between the first beam aperture and the first 
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cylinder aperture and at a second piston region of the piston path, the piston is 
positioned between the cylinder apertures. 

Regarding applicant's claim 63, Yuan discloses the elements of previous claims 
that claim 63 depends upon, see above. 

However, Yuan lacks: a method wherein at the first piston region, the pressure 
of the fluid on the first piston side is greater than the pressure of the fluid on the second 
piston side. 

Skoyles, teaches: a method wherein at the first piston region, the pressure of the 
fluid on the first piston side is greater than the pressure of the fluid on the second piston 
side (when system is not in equilibrium either the left or right side can have greater or 
lesser pressure; see also column 3, lines 74 to column 4, line 2). 

Regarding applicant's claim 64, Yuan discloses the elements of previous claims 
that claim 64 depends upon, see above. 

However, Yuan lacks: a method wherein at the second piston region, the 
pressure of the fluid on the first piston side is equal to the pressure of the fluid on the 
second piston side. 

Skoyles, teaches: a method wherein at the second piston region, the pressure of 
the fluid on the first piston side is equal to the pressure of the fluid on the second piston 
side (when system is in equilibrium the left and right side have approximately equal 
pressure; see also column 3, lines 74 to column 4, line 2). 

Regarding applicant's claim 65, Yuan discloses the elements of previous claims 
that claim 65 depends upon, see above. 
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However, Yuan lacks: a method wherein at a third piston region of the piston 
path, the pressure of the fluid on the second piston side is greater than the pressure of 
the fluid on the first piston side. 

Skoyles, teaches: a method of wherein at a third piston region of the piston path, 
the pressure of the fluid on the second piston side is greater than the pressure of the 
fluid on the first piston side (when system is not in equilibrium either the left or right side 
can have greater or lesser pressure; see also column 3, lines 74 to column 4, line 2). 

Regarding applicant's claim 66, Yuan discloses the elements of previous claims 
that claim 66 depends upon, see above. 

However, Yuan lacks: a method, wherein in the third piston region, the piston is 
positioned between the second cylinder aperture and the second beam aperture. 

Skoyles, (figure 5) teaches: a method, wherein in the third piston region, the 
piston (30) is positioned between the second cylinder aperture (upper left) and the 
second beam aperture (left side for 31 ). 

Regarding applicant's claim 67, Yuan discloses the elements of claim 59 that 
claim 62 depends upon, see above. 

However, Yuan lacks: a method comprising the step of directing a fluid from a 
fluid source into the piston chamber near the first piston region. 

Skoyles, (figure 5) teaches: a method comprising the step of directing a fluid from 
a fluid source (10) into the piston chamber near the first piston region (around 30). 

Regarding applicant's claim 69, Yuan discloses the elements of claim 59 that 
claim 69 depends upon, see above. 
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However, Yuan lacks: a method wherein the step of coupling includes the step 
of providing a force provider that comprises (i) a provider housing that defines a piston 
chamber; and (ii) a piston assembly including a piston and a first intermediate piston 
positioned within the piston chamber, the piston moving relative to the provider housing 
along a piston path that includes a first piston region and a second piston region, 
wherein the first intermediate piston moves concurrently with the piston when the piston 
is positioned in at least a portion of the first piston region, and wherein the piston moves 
relative to the first intermediate piston when the piston is positioned in the second piston 
region. 

Skoyles, (figure 6) teaches: a method wherein the step of coupling includes the 
step of providing a force provider (31 ) that comprises (i) a provider housing that defines 
a piston chamber; and (ii) a piston assembly including a piston (39) and a first 
intermediate piston (30) positioned within the piston chamber, the piston moving relative 
to the provider housing along a piston path that includes a first piston region and a 
second piston region, wherein the first intermediate piston moves concurrently (31) with 
the piston when the piston is positioned in at least a portion of the first piston region, 
and wherein the piston moves relative (31) to the first intermediate piston when the 
piston is positioned in the second piston region. 

Regarding applicant's claim 70, Yuan discloses the elements of claim 59 that 
claim 69 depends upon, see above. 

However, Yuan lacks: a method wherein the piston is not fixedly coupled to the 
first intermediate piston. 
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Skoyles, (figure 7) teaches: a method wherein the piston (50) is not fixedly 
coupled to the first intermediate piston (48). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the fluidic / pneumatic force provider elements of 
Skoyles with the stage assembly, stage acceleration method/ control, and exposure 
apparatus elements as taught by Yuan to transfer force from the force provider to the 
object to be moved, the stage assembly, for finite position control of beam exposure 
positioning upon wafer/object upon the stage assembly to increase speed of processing 
and dexterity. 



Conclusion 

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANDREW SMYTH whose telephone number is 
(571)270-1746. The examiner can normally be reached on 9AM - 5:30PM; Monday thru 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on 571-272-2293. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

A.S. 

/Jack I. Berman/ 

Primary Examiner, Art Unit 2881 



